IT IS generally known that cirrhosis of the liver may be accompanied by marked changes in the hepatic and splanchnic vasculature, which in turn lead to reduced hepatic blood flow, increased portal venous pressure, and the development of collateral vessels permitting bypass of the diseased liver.'-7 Less well known is the fact that cirrhosis of the liver may also be associated with changes in the respiratory pattern, the pulmonary vasculature, and the systemic circulation. [8] [9] [10] Information on this subject is at present incomplete. It may even seem questionable that impairment of the function of a single organ can lead to such a varied pathologic pattern. This review attempts to fulfill a dual purpose: first, to draw attention to the above-mentioned, less well known complications of cirrhosis of the liver, and, secondly, to present a more unified concept of the respiration and circulation in patients with this disease.
Patients with cirrhosis of the liver may hyperventilate at rest in the absence of reduced hemoglobin content of the blood and without apparent increase in oxygen consumption. This leads to the development of mild respiratory alkalosis. 10 To explain the hyperventilation in the face of reduced carbon dioxide tension and normal, or slightly elevated, pH of the arterial blood, the assumption is often made that the respiratory center is stimulated by ammonia, because the blood level of If heart failure, indeed, complicates cirrhosis of the liver, it may be difficult to detect because most synmptoms can also be ascribed to the underlying disease. Measurement of venous pressure and the response to a cardiotonic regimen may be helpful in differentiating the cause of fluid retention. Furthermore coincidence of cirrhosis of the liver and heart failure does not imply a causal relationship, because both conditions have a high incidence in the same age group. However, 2 well-documented cases of high output failure have been reported in the literature.8' 18 Emphasis, therefore, on high output failure as a potential complication of cirrhosis of the liver seems justified and may lead to more frequent recognition.
The increased cardiac output in patients with cirrhosis of the liver is presumably due to decreased peripheral resistance and the resulting increased peripheral blood flow. These changes in the hemodynamic pattern are clinically discernible by the increased pulse pressure,33 flushed palms, and capillary pulsationS.8' 34' 35 The mechanism responsible for the reduction in peripheral resistance is unknown. It has been postulated that either increased production or diminished inactivation of vasoactive substances is involved. Such a substance, originating from the area drained by the splanchnic vessels and normally inactivated by the liver, could escape hepatic inactivation and gain access to the systemic circulation via collateral vessels. Increased levels of circulating estrogen35 have also been implicated as a cause for both the development of palmar erythema (peripheral vasodilatation) and the appearance of arterial spiders.
Cirrhosis of the liver is occasionally accompanied by hypertrophic osteoarthropathy,Y' 34, 36 The cause of clubbing remains unknown, but it has been postulated that this abnormality is related to increased peripheral blood flow, increased cardiac output,37 or shunting of venous blood into the systemic circulation, changes also observed in patients with portal cirrhosis of the liver. But hypertrophic osteoarthropathy is apparently more often observed in patients with biliary cirrhosis,8 where such a hemodynamic pattern seems not to occur.
.Patients with cirrhosis of the liver have frequently an enlarged total blood volume. 38 41 This is mainly due to an increase in the plasma fraction, the red cell mass being within normal limits. This leads to lowering of the hematocrit level, a fact that should be taken into consideration if the anemia of liver disease is to be evaluated. A normal hematocrit value in patients with cirrhosis of the liver, in the face of an elevated blood volume, represents a rise in red cell mass. It is conceivable that hypoxemia, if present, may stimulate red cell production and induce a relative or absolute polycythemia. Two such patients with cirrhosis of the liver and secondary polycythemia have been reported in the literature.8' 18 The mechanism causing the rise in plasma volume is unknown. But a similar hypervolemia is observed in other conditions associated with 
